Enhanced Na⁺, K⁺-ATPase activity and endothelial modulation decrease phenylephrine-induced contraction in aorta from ouabain-treated normotensive and hypertensive rats.
The purpose of this study was to compare the effect of long-term ouabain treatment on the vascular reactivity and Na+, K+-ATPase activity of a conductance artery from normotensive and hypertensive rats. Male Wistar rats were treated with ouabain (~8.0 µg/day, subcutaneously) or vehicle for 5 and 20 weeks, and spontaneously hypertensive rats (SHRs) for 5 weeks. Vasoconstrictor response to phenylephrine (10-10 to 10-4 M) and relaxation curves to KCl (1-10 mM) were analyzed in thoracic aorta. The effects of endothelial removal, L-NAME (100 μM), and indomethacin (10 μM) were used to evaluate the endothelial, nitric oxide (NO), and cyclooxygenase (COX) modulation of phenylephrine response, respectively. Protein expression of endothelial and neuronal NO synthase (NOS) and COX-2 were also investigated. The phenylephrine-induced contraction was reduced, whereas the relaxation to KCl was enhanced in the aorta of ouabain-treated Wistar rats and SHRs. In both strains, endothelial modulation of α-adrenergic response was enhanced, related to an increased NO and reduced COX-derived vasoconstrictor factor modulation. Aortas from 20-week ouabain-treated Wistar rats showed reduced COX-2 and enhanced eNOS protein expression. In SHRs, 5-week ouabain treatment reduced COX-2 and increased nNOS protein expression. The results suggest that long-term ouabain treatment reduces the α-adrenergic response of aorta from normotensive rats and SHRs, associated with an increase of NO synthesis, reduced COX-2-derived vasoconstrictor factors, and enhanced ouabain-sensitive Na+, K+-ATPase activity. These aortic mechanisms could be adjustments to the elevated blood pressure induced by ouabain, even in the presence of preexisting hypertension.